The Plan's underlying theme is that excellent science supports a range of activities, including public engagement, that enable us to understand and maintain healthy ecosystems. Those healthy ecosystems are the cornerstone of our social and economic wellbeing.
The Plan was developed to:
• Establish a basis for improved and continuing leadership, coordination and collaboration across the ecosystem science community;
• Establish an enduring process that provides a cohesive, nationally representative 'voice' from the ecosystem science community;
• Collaboratively identify clear priorities and directions for the future, and the actions needed to support those; and
• Produce a 'live' resource that can be used to advise and direct activities in ecosystem science and management, and enable its longterm use in policy and decision making in government and industry.
The Plan has been developed through extensive consultation and engagement with the wide diversity of people who make up the Australian ecosystem science community (see Appendix 1). It represents their concerns, priorities, and hopes for the future of ecosystem science, of Australia's ecosystems and of the country's national wellbeing. The collaborative development of this Plan in itself is a significant achievement for Australian ecosystem science, as it is the first time the collective 'voice' of this diverse community -which encompasses all science that contributes to the understanding of ecosystems -has been achieved, captured and shared.
This Plan is intended to inspire and direct the efforts of the Australian ecosystem science community for years to come.
It is also intended to provide insight for the key groups that enable and influence ecosystem science -the private sector, the Commonwealth, our State agencies, and our universities. Many of the goals and recommendations outlined in this document will require the engagement and support of these bodies over the coming decades.
Looking forward to 2035 the Plan sets broad long-term priorities, but also identifies the first short-term steps that will be needed to make meaningful progress towards these priorities. More detailed planning will be undertaken by the ecosystem science community to ensure successful implementation of actions in both the short (1-5 years) and long (more than 10 years) term. This Plan sets out the vision, key directions and priorities for Australian ecosystem science over the coming decades. This time scale is required to effect the cultural change required to implement the Plan. It recognises the need for long-term (more than 10 years) commitment to supporting activities that study ecosystem dynamics due to the time scales over which our ecosystems change. Australian ecosystems encompass landscapes, coasts and marine areas, the living things that occupy them, their water, soils and atmosphere, and the dynamic interactions among all of these parts. Ecosystems occupy natural, agricultural and urban settings.
They provide the environments where we live, play and work; the settings for our industry, agriculture, fisheries, tourism and resource extraction; and the distinctive flora and fauna that characterise the Australian continent.
Globally, the benefit from ecosystem services has been valued at approximately $125 trillion per year compared to a global GDP of $75 trillion 1 . This means that if we assess how natural capital is used in conjunction with built capital, social capital and human capital, ecosystem services make a contribution to human wellbeing that is at least as great as the contribution from traded goods and services.
Australian governments over the past two decades have recognised ecosystems and their sustainability as high research priorities.
Many disciplines contribute to ecosystem science ( Figure 1 ). Our national capability combines four types of activity: (i) observations and data acquisition; (ii) analysis of processes and mechanisms, including manipulative field experiments; (iii) synthesis across multiple processes and space-time scales, often by modelling; and (iv) support for decision-making. These four scientific activities reinforce each other and integrate across all activities required to ensure ecosystem health.
Ecosystem science delivers benefits for Australia in a range of contexts. For example, ecophysiology informs production of food crops, fibre and timber. Population dynamics underpins programs for pest control, fisheries, wildlife management and conservation.
Biogeochemistry is a basis for tracking carbon storage, managing wildfire fuel, maintaining soil health, food security and water yields, and reducing erosion, nutrient runoff and algal blooms.
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Ecosystem science in Australia
Australia has a proud history in ecosystem science. 
CHALLENGES AND OPPORTUNITIES FOR ECOSYSTEM SCIENCE IN AUSTRALIA
and longer time scales, and link it more strongly to end-users. If these community-wide resources can develop a dependable continuing presence, their adoption will accelerate and benefits from them will flow faster.
In summary, there is opportunity to add specific new strands to Australia's ecosystem science research mix that can work together with established strengths and build stronger capability for tomorrow. 
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Six key directions for the future of Australian ecosystem science
Australian ecosystem science has a strong history, and exciting opportunities lie ahead. The need has never been greater for ecosystem science to deliver the evidence, knowledge and tools to respond to the current issues and future trials facing the protection and sustainable use of Australia's ecosystems.
The six key directions outlined below have been identified through extensive consultation with the Australian ecosystem science community through surveys, town hall workshops, and online contributions (see Appendix 1). The directions connect with the three key themes of the vision: excellent science, public engagement, and healthy ecosystems.
All directions deserve equal attention as an integrated package.
Recommended actions to be taken in support of these directions are outlined in Section 5 'Giving Life to the Plan'. Long-term studies can be particularly important for distinguishing impacts of human activities from the impacts of natural variability. This is especially important for Australia,
given that our climate is so highly variable.
The existing 3-5 year research funding schemes should be 
PRIORITY
Sustained infrastructure and capacity for consistent collection, publication and archiving of ecosystem science data sets and meta-data in standard, easily accessible formats in publicly accessible websites.
Australia needs sustained infrastructure and capacity-building to maintain and facilitate the publication of and access to ecosystem science data. We can get better value from our collective data resources by properly describing and storing data in ways that enable discovery, access and re-use. Significant gains have been made in recent years, but there is currently no coordinated national strategy for collecting, storing and accessing core ecosystem science data across terrestrial, aquatic and atmospheric domains. Moving Australian ecosystem science to a position of open access to both historical and current data can enable research communities to build time series at a scale well beyond that which they could achieve individually. Synthesis, analysis and modelling of collective data will help to deliver essential outputs for government, industry and society.
ENABLING ECOSYSTEM SURVEILLANCE
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INSPIRING A GENERATION: EMPOWERING THE PUBLIC WITH KNOWLEDGE AND OPPORTUNITIES PRIORITY
A general public that is inspired, informed and empowered with knowledge and understanding of Australian ecosystems.
Healthy ecosystems play a key role in the production and delivery of food, clean air and water, as well as the survival of our iconic plants and animals. Indigenous Australians recognise this value through their deep connection with country. However, many people do not fully appreciate the link between ecosystems and the goods and services they provide, nor do they understand the threats that ecosystems face.
To put the Australian community in a position to make 
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This section presents the guiding process for the implementation of the Plan (Figure 3) , the interconnections and major activities needed across the six directions (Figure 4) , and the key actions for implementation in the first five-year period. Implementation of the Plan requires its activities to be staged over shorter time intervals with set milestones to monitor progress. Some of the key actions are for the research community itself to carry forward; others will need input and involvement of government(s) and other groups. An overview of the proposed actions is provided in Figure 4 , with further detail and outcomes listed in Table 1 .
Giving life to the Plan
The Plan During the Plan's development there were clear directives from the ecosystem science community for making fresh efforts towards longstanding challenges. For each priority there will be an assessment or review of current capabilities in each area followed by a process that develops recommendations and seeks appropriate resources. As these priorities will be progressed in parallel in an open and inclusive manner there is scope for wide participation and collaboration with existing programs and groups.
SNAPSHOT
Improving liveability of Australian cities
Alongside the wealth of ideas and proposals submitted through the consultation for this Plan, the next steps outlined in Table 1 set a course for changing the future of Australian ecosystem science.
These actions will be first steps toward outcomes to be achieved over a twenty-year time period and beyond.
After the initial five years, this Plan and progress towards the key directions will be reviewed in consultation with the ecosystem science community, to enable us to adjust as needed and continue working towards our shared vision.
FIGURE 4:
Some of the major, interconnected activities needed to implement the key directions identified in this Plan. One of the priorities that will support all other achievements is to establish coordination, collaboration and leadership, and this is shown by the overarching link to all other priorities.
"The implementation phase of the Plan will remain a consultative and collaborative process" variables that reflect the health of our environments.
Delivering maximum impact
Inspiring a generation
Catalogue and assess existing ecosystem monitoring programs
that have potential for contributing to ecosystem surveillance.
This assessment is to be collaborative across local, state and national agencies and organisations, across different disciplines, and across terrestrial, freshwater, atmospheric and marine domains.
Discuss widely the options and priorities. Consistency and
continuity of monitoring will be the priority as the aim is for future generations to be in a position to look back objectively over past changes. To achieve continuity over 100 years or more, proposals need to be modest enough that sustained bipartisan government commitment can be forthcoming. Alternatives could be developed adapted to different levels of resourcing. Our commitment is to resolve internal debates about what to measure, and to bring forward agreed proposals. 1. Assess current national capability for ecosystem data publishing, archiving and management, identifying existing infrastructure, training programs, and other activities.
Advocate to relevant parties
Specify requirements for the future including infrastructure,
support personnel, and training activities needed.
3. Develop a proposal to bridge gaps to desired future capability, using current infrastructure, programs and people as a foundation.
Advocate for implementation and long-term support
of proposed infrastructure, programs and people. 1. Identify elements of success, and pitfalls to avoid, from past experiences of informing, inspiring and engaging the general public about ecosystems and/or ecosystem science.
2. Across the country, assess the way that ecosystem science is addressed in schools (primary and secondary) and develop recommendations for strengthening both curriculum and delivery, drawing upon the many ideas included in the proposals produced during development of this Plan.
3. Implement targeted projects identified amongst the proposals produced during the development of this Plan. 
Advocate for improved training
The newly formed Ecosystem Science Council will establish
action plans and expert working groups to deliver on the priorities and actions outlined here.
Every five years the Ecosystem Science Council will implement
a review of the Plan and evaluation of progress to date, leading to a revised plan of activities for the following 5 years. The activities undertaken to consult throughout the development of the Plan are outlined below, and fall into two broad categories:
SNAPSHOT Informing the kangaroo harvest
(1) Activities to share information, and (2) Activities to seek input.
All outputs (e.g. survey responses, workshop reports) generated throughout the consultation and development of the Plan have been made available on the website http://www.ecosystemscienceplan.
org.au to ensure openness and transparency.
Activities to share information
Engaging relevant organisations, professional societies, key leaders and other groups
Prior to publicly launching the process to develop the Plan, and throughout the development of the Plan, the Steering Committee approached a number of relevant professional societies, key leaders, and other groups in ecosystem science. The purpose of these communications activities was to inform these groups of progress towards the Plan, and to invite the ongoing involvement of their members as the process unfolded.
The full list of groups approached includes:
• Atlas of Living Australia
• Australasian Society for Phycology and Aquatic Botany 
Planning
Establishing process for engagement, consultation, and development of Plan
Survey
Online survey to gather ideas from across ecosystem science and management community
Town Halls
Open meetings across the country to consider, refine, and prioritise ideas
Drafting
Working group prepared draft Plan, taking into consideration input from survey and town halls
Review
Draft Plan externally reviewed
Response to review
Draft Plan working group and Steering Committee prepared final Plan Alongside this, an eNewsletter was regularly sent to subscribers to provide updates about progress towards the Plan. Twitter (@AESLTP) and Facebook (facebook.com/AESLTP) were also used to broadcast information about the Plan, and in some cases to respond to comments or enquiries from people.
Plan released
An enquiry form was available on the website, along with a direct contact email, to ensure that people were able to contact the Steering Committee to ask questions or make contributions to the Plan.
Activities to seek input
Pilot workshop Over 300 people from a range of organisations and all states and territories took the survey and collectively submitted over 700 ideas for the future of ecosystem science (NB -all responses were anonymous). These ideas covered a diversity of topics and approaches at a range of scales. A small working group reviewed all survey responses, and identified commonalities across the submissions. These were distilled into seven key themes for further consideration at town hall workshops:
• Data access and availability
• Ecosystem science governance
• Funding and investment
• Research agenda
• Linkage with end-users
• Education
• Other (items not clearly associated with other themes or crossing multiple themes)
The survey respondents came from a range of professional and organisational contexts (see demographic summary below).
The full survey report is available at: au/ Events-pg26776.html Online submissions
In addition to the town hall workshops, online materials and tools were published to enable individuals and groups to facilitate their own workshops and/or submit proposals online. This opportunity was given to ensure that people who could not attend the scheduled town halls were still able to share their ideas and submit input to the Plan.
Australian Ecosystem Science Long-Term PlanThree proposals were received through this process, and are included in the full list of proposals that underpin the Plan's development.
Further details on the online materials and tools are available at:
http: //ecosystemscienceplan.org.au/Hold-your-own-town-hallsubmit-proposals-pg28122.html 
Demographic summary
All survey and town hall registrants were given the option to provide some basic information about their work and connection with ecosystem science and management in Australia. From these data, we are able to see that people engaged in the development of the Plan covered a wide range of professional affiliations, with the majority coming from University (40.5%), State/Territory government agencies (16.6%), or non-government groups or associations (11.6%) (Figure A.2) .
Similarly, this group of people also represent a variety of categories of work, with the majority working in research (33.7%), academia (19.1%), or natural resource management (17.2%) (Figure A. 3).
Writing and peer review of the Plan
Parallel to the main consultation activities, a working group was formed to take responsibility for writing the Plan. 
